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Met hod 318 - Extractive FTIR Method for the Measurenment of
Em ssions fromthe Mneral Wol and Wol Fiberglass |Industries

1. Scope and Application

1.1 Scope. The analytes neasured by this nmethod and their
CAS nunbers are:

Car bon Monoxi de 630-08-0
Carbonyl Sulfide 463-58-1

For mal dehyde 50-00-0
Met hanol 1455- 13- 6
Phenol 108-95-2

1.2 Applicability.
1.2.1 This nethod is applicable for the determ nati on of
f or mal dehyde, phenol, nethanol, carbonyl sulfide (COS) and carbon
nmonoxi de (CO) concentrations in controlled and uncontrolled
em ssions from manuf acturing processes using phenolic resins.
The conpounds are analyzed in the md-infrared spectral region
(about 400 to 4000 cm! or 25 to 2.5 unm). Suggested anal yti cal
regions are given below (Table 1). Slight deviations fromthese
reconmended regi ons may be necessary due to variations in
noi sture content and anmoni a concentration from source to source.
1.2.2 This nethod does not apply when: (a) polynerization of
f or mal dehyde occurs, (b) noisture condenses in either the
sanpling systemor the instrunentation, and (c) when noisture
content of the gas streamis so high relative to the anal yte

concentrations that it causes severe spectral interference.
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TABLE 1. EXAMPLE ANALYTI CAL REG ONS.

Anal ytical Region (cm-) Potenti a
Conmpound FL, - FU, Interferants
For mal dehyde 2840. 93 - 2679. 83 Wat er, Met hane
Phenol 1231. 32 - 1131. 47 Wat er, Ammoni a, Met hane
Met hanol 1041. 56 - 1019.95 Wat er, Ammoni a
cos® 2028.4 - 2091.9 Water, CO, CO
o’ 2092. 1 - 2191.8 Water, CO, COG

Suggest ed anal ytical regi ons assune about 15 percent noisture
and CO,, and that COS and CO have about the sane absorbance (in
the range of 10 to 50 ppm [If CO and COS are hundreds of ppm or
hi gher, then CO, and noisture interference is reduced. |If CO or
COS is present at high concentration and the other at | ow
concentration, then a shorter cell pathlength nay be necessary to
measure the high concentration conponent.

1.3 Method Range and Sensitivity.

1.3.1 The analytical range is a function of instrunental
desi gn and conposition of the gas stream Theoretical detection
limts depend, in part, on (a) the absorption coefficient of the
conpound in the analytical frequency region, (b) the spectral
resolution, (c) interferoneter sanpling time, (d) detector
sensitivity and response, and (e) absorption pathl ength.

1.3.2 Practically, there is no upper limt to the range. The
practical lower detection limt is usually higher than the
t heoretical value, and depends on (a) noisture content of the
flue gas, (b) presence of interferants, and (c) losses in the
sanpling system 1In general, a 22 neter pathlength cell in a
sui tabl e sanpling system can achi eve practical detection limts

of 1.5 ppmfor three conpounds (fornmal dehyde, phenol, and

nmet hanol ) at noisture levels up to 15 percent by volune. Sources
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with uncontrolled em ssions of CO and COS nay require a 4 neter
pat hl ength cell due to high concentration |evels. For these two
conpounds, nake sure absorbance of highest concentration
conponent is <1.0.

1.4 Data Quality Objectives.

1.4.1 1In designing or configuring the system the anal yst
first sets the data quality objectives, i.e., the desired | ower
detection Iimt (DL;) and the desired analytical uncertainty
(AU) for each conpound. The instrunmental paraneters (factors b,
c, d, and e in Section 1.3.1) are then chosen to neet these
requi renents, using Appendi x D of the FTIR Protocol.

1.4.2 Data quality for each application is determned, in
part, by nmeasuring the RM5 (Root Mean Square) noise |level in each
anal yti cal spectral region (Appendix C of the FTIR Protocol).

The RVMS noise is defined as the RVBD (Root Mean Square Devi ati on)
of the absorbance values in an analytical region fromthe nean
absor bance val ue of the region. Appendix D of the FTIR Protocol
defines the MAU, (m ni num anal yte uncertainty of the i'" anal yte
in the nmi" analytical region). The MAU is the mi ni num anal yte
concentration for which the analytical uncertainty limt (AU)
can be maintained: If the neasured analyte concentration is |ess
than MAU, then data quality is unacceptable. Table 2 gives sone
exanple DL and AU val ues along with cal cul ated areas and MAU

val ues using the protocol procedures.
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TABLE 2. EXAMPLE PRE- TEST PROTOCOL CALCULATI ONS

Pr ot oco

Prot ocol val ue Form Phenol Met hanol [Appendi x
Ref er ence
concentration
(ppmneters)/K 3.016 3.017 5. 064
Ref erence Band Area 8.2544  16. 6417 4.9416 B
DL (ppmneters)/K 0.1117 0.1117 0.1117 B
AU 0.2 0.2 0.2 B
CL 0. 02234 0.02234 0.02234 B
FL 2679.83 1131.47 1019.95 B
FU 2840.93 1231.32 1041.56 B
FC 2760. 38 1181.395 1030. 755 B
AAl  (ppmneters)/K | 0.18440 0.01201 0.00132 B
RVSD 2.28E-03 1.21E-03 1.07E-03 C
MAU (ppm neters)/ K 4.45E-02 7.26E-03 4. 68E-03 D
MAU (ppm at 22 0. 0797 0.0130 0. 0084 D

a . . .
Concentration units are: ppmconcentration of t he reference

sanple (ASC), tinmes the path length of the FTIR cell used when
the reference spectrumwas neasured (neters), divided by the
absol ute tenperature of the reference sanple in Kelvin (K), or
(ppm neters)/K

2.0 Summary of Met hod.

2.1 Principle.

2.1.1 Mol ecules are conposed of chem cally bonded atons,
which are in constant notion. The atom c notions result in bond
deformations (bond stretching and bond-angl e bending). The
nunber of fundanmental (or independent) vibrational notions

depends on the nunber of atons (N) in the nolecule. At typica
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testing tenperatures, nost nolecules are in the ground-state
vi brational state for nost of their fundanental vibrational
notions. A nolecule can undergo a transition fromits ground
state (for a particular vibration) to the first excited state by
absorbing a quantum of |ight at a frequency characteristic of the
nol ecul e and the nol ecul ar notion. Ml ecul es al so undergo
rotational transitions by absorbing energies in the far-infrared
or mcrowave spectral regions. Rotational transition
absor benci es are superinposed on the vibrational absorbencies to
give a characteristic shape to each rotational-vibrational
absor bance "band."

2.1.2 Most nol ecul es exhibit nore than one absorbance band in
several frequency regions to produce an infrared spectrum (a
characteristic pattern of bands or a "fingerprint") that is
uni que to each nol ecule. The infrared spectrum of a nol ecul e
depends on its structure (bond | engths, bond angles, bond
strengths, and atom c masses). Even snmall differences in
structure can produce significantly different spectra.

2.1.3 Spectral band intensities vary with the concentration
of the absorbing conpound. Wthin constraints, the relationship
bet ween absorbance and sanpl e concentration is linear. Sanple
spectra are conpared to reference spectra to determ ne the
species and their concentrations.

2.2 Sanpling and Anal ysis.

2.2.1 Flue gas is continuously extracted fromthe source, and
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the gas or a portion of the gas is conveyed to the FTIR gas cel |,
where a spectrumof the flue gas is recorded. Absorbance band

Intensities are related to sanple concentrations by Beer's Law.

A =2 abc (1)
wher e:

A, = absorbance of the i'" conponent at the given frequency, wv.

a = absorption coefficient of the i'" conponent at the
frequency, .

b = path length of the cell.

c = concentration of the i'" conpound in the sanple at

frequency v.

2.2.2 After identifying a conpound fromthe infrared
spectrum its concentration is determ ned by conparing band
intensities in the sanple spectrumto band intensities in
"reference spectra” of the formal dehyde, phenol, nethanol, COS
and CO These reference spectra are available in a pernanent
soft copy fromthe EPA spectral library on the EMIIC bulletin
board. The source may al so prepare reference spectra according
to Section 4.5 of the FTIR Protocol. (Note: Reference spectra
not prepared according to the FTIR Protocol are not acceptable
for use in this test nethod. Docunentation detailing the FTIR
Protocol steps used in preparing any non- EPA reference spectra
shall be included in each test report submtted by the source.)

2.2.3 Analyte spiking is used for quality assurance. Analyte
spi king shall be carried out before the first run (a test

consists of three runs) and after the third run. Unless
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ot herwi se specified in the applicable regulation, a run shal
consist of 8 discrete readi ngs taken by the FTIR over an hour.
Therefore, a test shall consist of tw anal yte spi ke
I nterferograns (assumng a m xture of conpounds was introduced
simul taneously for the analyte spike; if each conpound was
I ntroduced individually, two anal yte spi ke interferograns would
be recorded for each target conpound), 24 stack sanple
I nterferograns, and their correspondi ng background readi ngs.

2.3 Operator Requirenents. The anal yst nust have sone
know edge of source sanpling and of infrared spectral patterns to
operate the sanpling systemand to choose a suitabl e instrunent
configuration. The analyst should al so understand FTIR
i nstrument operation well enough to choose an instrunent
configuration consistent with the data quality objectives.

3.0 Definitions.

See Appendi x A of the FTIR Protocol.

4.0 Interferences.

4.1 Analytical (or Spectral) Interferences. Water vapor.
Hi gh concentrations of ammonia (hundreds of ppn) may interfere
with the analysis of |ow concentrations of nethanol (1 to 5 ppnm).
For CO, carbon dioxide and water nay be interferants. |In cases
where COS levels are lowrelative to CO |l evels, CO and water may
be interferants.

4.2 Sanpling SystemiInterferences. Water, if it condenses,

and ammoni a, which reacts with fornmal dehyde.



207
5.0 Safety.

5.1 Formal dehyde is a suspect carcinogen; therefore, exposure
to this conmpound nust be Ilimted. Proper nonitoring and safety
precautions must be practiced in any atnosphere with potentially
hi gh concentrations of CO

5.2 This nmethod may involve sanpling at |ocations having high
positive or negative pressures, high tenperatures, elevated
hei ghts, high concentrations of hazardous or toxic pollutants, or
ot her diverse sanpling conditions. It is the responsibility of
the tester(s) to ensure proper safety and health practices, and
to determne the applicability of regulatory limtations before
performng this test method.

6.0 Equi pnent and Suppli es.

The equi pnment and supplies are based on the schematic of a
sanpling train shown in Figures 1 and 2. Either the evacuated or
purged sanpling technique may be used with this sanpling train.
Alternatives may be used, provided that the data quality
objectives are net as determned in the post-analysis eval uation
(see Section 13.0).

6.1 Sanpling Probe. dass, stainless steel, or other
appropriate material of sufficient |ength and physical integrity
to sustain heating, prevent adsorption of analytes, and to reach
gas sanpling point.

6.2 Particulate Filters. A glass wool plug (optional)

inserted at the probe tip (for large particulate renoval) and a
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filter rated at 1-mcron (e.qg., BalstonT% for fine particul ate
renmoval , placed imediately after the heated probe.

6.3 Sanmpling Line/Heating System Heated (sufficient to
prevent sanple condensation) stainless steel, Teflon, or other
inert material that does not adsorb the analytes, to transport
the sanple to anal ytical system

6.4 Stainless Steel Tubing. Type 316, e.g., 3/8 in.

di aneter, and appropriate |length for heated connections.

6.5 Calibration/Analyte Spi ke Assenbly. A three way val ve
assenbly (or equivalent) to introduce nethanol spikes into the
sanpling systemat the outlet of the probe before the out-of-
stack particulate filter and just before the FTIR anal yti cal
system See Figure 1.

6.6 Mass Flow Meters. To accurately neasure anal yte spiking
flowrate, calibrated fromO to 2 L/mn (£2 percent).

6.7 Gas Regulators. Appropriate for individual gas
cyl i nders.

6.8 Teflon Tubing. Dianmeter (e.g., 3/8 in.) and length
suitable to connect cylinder regulators.

6.9 Sanple Punp. A |eak-free punmp (e.g., KNFﬂs, wi th by- pass
val ve, capable of pulling sanple through entire sanpling system
at a rate of about 10 to 20 L/mn. |If placed before the
anal ytical system heat the punp and use a punp fabricated from
materials non-reactive to the target pollutants. |If the punp is

| ocated after the instrunment, systematically record the sanple
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pressure in the gas cell.

6.10 Gas Sanple Manifold. A heated nmanifold that diverts
part of the sanple streamto the analyzer, and the rest to the
by- pass di scharge vent or other analytical instrunentation.

6.11 Rotaneter. A calibrated 0 to 20 L/m n range rotaneter
6.12 FTIR Analytical System Spectroneter and detector,
capabl e of neasuring fornmal dehyde, phenol, nethanol, COS and CO
to the predeterm ned m ninmum detectable | evel. The system shal

I ncl ude a personal conputer with conpatible software that
provi des real -ti ne updates of the spectral profile during sanple
col l ection and spectral collection.

6.13 FTIR Cell Punp. Required for the evacuated sanpling
t echni que, capabl e of evacuating the FTIR cell volume wthin
2 mnutes. The FTIR cell punp should allow the operator to
obtain at |east 8 sanple spectra in 1 hour.

6. 14 Absolute Pressure Gauge. Heatable and capabl e of
measuring pressure fromO to 1000 mmHg to within 2.5 mmHg (e.g.,
Baratron™ .

6.15 Tenperature Gauge. Capable of neasuring the cel
tenperature to within x2°C.

7.0 Reagents and St andards.

7.1 Methanol/Sul fur Hexafluoride. Qbtain a gas cylinder
m xture of 100 ppm nethanol and 2 ppm SF; in N,. This gas
m xture need not be certified.

7.2 Ethylene (Calibration Transfer Standard). Obtain N ST
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traceable (or Protocol) cylinder gas.

7.3 Nitrogen. Utra high purity (UHP) grade.

7.4 Reference Spectra. Obtain reference spectra for the
target pollutants at concentrations that bracket (in "ppm
nmeter/K) the em ssion source levels. Also, obtain reference
spectra for SF; and ethylene. Suitable concentrations are 0.0112
to 0.112 (ppmneter)/K for SF; and 5.61 (ppmneter)/K or |ess for
ethyl ene. The reference spectra shall neet the criteria for
acceptance outlined in Section 2.2.2.

8.0 Sanple Collection, Preservation, and Storage.

Sanpling should be perforned in the foll owi ng sequence:
Col | ect background, collect CTS spectrum QA spiking and direct-
to-cell neasurenent of spike gas, collect sanples, post-test QA
spi king and direct-to-cell neasurenent, collect post-test CTS
spectrum verify that two copies of all data were stored on
separate conputer nedi a.

8.1 Pretest Preparations and Eval uations. Using the
procedure in Section 4.0 of the FTIR Protocol, determ ne the
opti mum sanpling system configuration for sanpling the target
pol lutants. Table 2 gives sone exanple values for AU, DL, and
MAU. Based on a study (Reference 1), an FTIR systemusing 1 cm?
resolution, 22 nmeter path length, and a broad band MCT detector
was suitable for neeting the requirenents in Table 2. O her
factors that nust be determ ned are:

a. Test requirenents: AU, CMAX, DL,, OFU, and t,, for each.
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b. Interferants: See Table 1.
c. Sanpling system Lg, Py, Ps, Ts, te, Ve fractional

error, ML.

d. Analytical regions: 1 through N, FL, FC, and FU, plus
interferants, FFU, FFL, wavenunber range FNU to FNL. See
Tables 1 and 2.

8.1.1 If necessary, sanple and acquire an initial spectrum
Then determ ne the proper operational pathlength of the
instrunment to obtain non-saturated absorbencies of the target
anal yt es.

8.1.2 Set up the sanpling train as shown in Figure 1

8.2 Sanpling System Leak-check. Leak-check fromthe probe
tip to punp outlet as follows: Connect a 0- to 250-nL/mn rate
meter (rotaneter or bubble neter) to the outlet of the punp.
Close off the inlet to the probe, and note the | eakage rate. The
| eakage rate shall be <200 nlL/m n.

8.3 Anal ytical System Leak-check.

8.3.1 For the evacuated sanple technique, close the valve to
the FTIR cell, and evacuate the absorption cell to the m ni num
absol ute pressure P,,. Cl ose the valve to the punp, and
determ ne the change in pressure P, after 2 m nutes.

8.3.2 For both the evacuated sanple and purgi ng techni ques,
pressurize the systemto about 100 mmHg above atnospheric
pressure. |solate the punp and determ ne the change in pressure

P, after 2 m nutes.
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8.3.3 Measure the baronetric pressure, P, in mHg.
8.3.4 Determne the percent |eak volume %/ for the signa
integration tinme tg and for Py, i.e., the larger of P, or P,

as foll ows:

W, =50ty ——= (2)
SS

wher e:
50 = 100% di vided by the | eak-check tine of 2 m nutes.

8.3.5 Leak volunes in excess of 4 percent of the sanple
system vol une Vg are unaccept abl e.

8.4 Background Spectrum Evacuate the gas cell to <5 mmHg,
and fill with dry nitrogen gas to anbient pressure. Verify that
no significant anmounts of absorbing species (for exanple water
vapor and CO,) are present. Collect a background spectrum using
a signal averaging period equal to or greater than the averagi ng
period for the sanple spectra. Assign a unique file nane to the
background spectrum Store the spectra of the background
i nterferogram and processed singl e-beam background spectrum on
two separate conputer nedia (one is used as the back-up).

8.5 Pre-Test Calibration Transfer Standard. Evacuate the gas
cell to <5 mmHg absolute pressure, and fill the FTIR cell to
at nospheric pressure with the CTS gas. O, purge the cell with

10 cell volunes of CTS gas. Record the spectrum
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8.6 Sanpl es.

8.6.1 Evacuated Sanples. Evacuate the absorbance cell to
<5 mMHg absol ute pressure before. Fill the cell with flue gas to
anbi ent pressure and record the spectrum Before taking the next
sanpl e, evacuate the cell until no further evidence of absorption
exists. Repeat this procedure to collect at |east 8 separate
spectra (sanples) in 1 hour.

8.6.2 Purge Sanpling. Purge the FTIR cell with 10 cel
vol unmes of flue gas and at |east for about 10 m nutes.

Di scontinue the gas cell purge, isolate the cell, and record the
sanpl e spectrum and the pressure. Before taking the next sanple,
purge the cell with 10 cell volunes of flue gas.

8.6.3 Continuous Sanpling. Spectra can be collected
continuously while the FTIR cell is being purged. The sanple
integration tine, t,, the sanple flow rate through the FTIR gas
cell, and the total run time nust be chosen so that the collected
data consist of at |east 10 spectra with each spectrum being of a
separate cell volune of flue gas. Mre spectra can be collected
over the run tinme and the total run tinme (and nunber of spectra)
can be extended as well.

8.7 Sanpling QA, Data Storage and Reporting.

8.7.1 Sanple integration tines should be sufficient to
achieve the required signal-to-noise ratios. btain an
absor bance spectrumby filling the cell with nitrogen. Measure

the RVSD in each analytical region in this absorbance spectrum
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Verify that the nunber of scans is sufficient to achieve the
target MAU (Table 2).

8.7.2 ldentify all sanple spectra with unique file nanes.

8.7.3 Store on two separate conputer nedia a copy of sanple
I nterferograns and processed spectra.

8.7.4 For each sanple spectrum docunent the sanpling
conditions, the sanpling tinmne (while the cell was being filled),
the tinme the spectrumwas recorded, the instrunental conditions
(path length, tenperature, pressure, resolution, integration
time), and the spectral file name. Keep a hard copy of these
dat a sheets.

8.8 Signal Transmittance. While sanpling, nonitor the signal
transmttance through the instrunental system [|f signal
transmttance (relative to the background) drops bel ow 95 percent
in any spectral region where the sanple does not absorb infrared
energy, obtain a new background spectrum

8.9 Post-run CTIS. After each sanpling run, record another
CTS spectrum

8.10 Post-test QA

8.10.1 Inspect the sanple spectra inmediately after the run
to verify that the gas matri x conposition was close to the
expected (assuned) gas nmatri x.

8.10.2 Verify that the sanpling and instrunental paraneters
were appropriate for the conditions encountered. For exanple, if

the nmoisture is much greater than anticipated, it will be
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necessary to use a shorter path length or dilute the sanple.
8.10.3 Conpare the pre- and post-run CTS spectra. They shal
agree to within 5 percent. See FTIR Protocol, Appendi x E.

9.0 Quality Control.

Use anal yte spiking to verify the validity of the sanpling
systemfor the anal ytes of interest. QA spiking shall be
performed before the first run begins and again after the third
run is conpleted. A direct-to-cell nmeasurenent of the spi ke gas
shoul d al so be perforned before and after sanpling.

9.1 Spike Materials. Use Protocol or N ST traceabl e anal yte
gas standard, whenever possible. A vapor generation device my
be used to prepare analyte spike fromthe neat or solid sanple of
f or mal dehyde and phenol (use this option only when certified
cyli nder gas standards cannot be obtai ned).

9.2 Spiking Procedure.

9.2.1 Introduce the spike/tracer gas at a constant
(<x2 percent) flowrate <10 percent of the total sanple flow
(

Note: Use the rotameter at the end of the sanpling train to

estimate the required spike/tracer gas flowrate.) Use a nass
flow controller to control and nonitor the flow rate of the
spi ke/ tracer gas.

9.2.2 Determne the response tine (RT) by continuously
monitoring effluent until spike is equilibrated within the
sanpling/anal ytical system Wit for a period of twice RT, then

obtain at |east two consecutive spectra of the spiked gas.
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Dupl i cate anal yses of nethanol and SF; shall be within £5 percent

of their nmean val ue.

9.2.3 Calculate the dilution ratio using the tracer gas as

fol | ows:
DF - SFQdiq (3)
SFG[S Kk
pK]
wher e:
DF = Dilution factor of the spike gas; this value shall be
>10.
SFeair; = SFe concentration nmeasured directly in undiluted spike
gas.
SFespiy = Diluted SFs concentration nmeasured in a spiked sanple.

9.3 Bias. Determne the bias (defined by EPA Method 301,

Section 6.3.1) as foll ows:

Cal cul ate the expected anal yte concentration in the spiked

sanples, CS
CS:Aidir 4
oF (4)
wher e:
A s = Anal yte concentration neasured directly in undiluted
spi ke gas.

DF = Fromequation 3
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wh :
B:Sfm%P—iLwa (5 C
B = Bias at spike |evel.

Mean anal yte concentration in the spi ked sanpl es.
Mean anal yte concentration in the unspi ked sanpl es.
Expected anal yte concentration in the spi ked sanpl es.
Dilution factor from Equation 3.

AREY

9.4 Correction Factor.
9.4.1 Calculate the correction factor, CF, using the

fol |l ow ng equati on:

., B (6)
1+ =

9.4.2 If the CF is outside the range of 0.70 to 1.30, the
data collected during the conpliance test are unacceptable. For
correction factors within the range, multiply all anal yti cal

results by the CF for that conpound to obtain the final val ues.

10. Calibration and Standardi zati on.

10.1 Signal-to-Noise Ratio (S/N). The S/N shall be
sufficient to neet the MAU in each anal ytical region.

10.2 Absorbance Pathlength. Verify the absorbance path
| ength by conparing CTS spectra to reference spectra of the
calibration gas(es). See FTIR Protocol, Appendix E.

10.3 Instrunent Resolution. Measure the |ine width of
appropriate CTS band(s) and conpare to reference CTS spectra to
verify instrunental resolution

10.4 Apodi zati on Function. Choose appropriate apodi zati on
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function. Determ ne any appropriate mathematical transformations
that are required to correct instrunental errors by neasuring the
CTS. Any mathematical transformations nmust be docunented and
r epr oduci bl e.

10.5 FTIR Cell Volune. Evacuate the cell to <5 mrHg.
Measure the initial absolute tenperature (T;) and absol ute
pressure (P;). Connect a wet test nmeter (or a calibrated dry gas
meter), and slowy draw roomair into the cell. Measure the
meter volune (V,), neter absolute tenperature (T,), and neter
absolute pressure (P,), and the cell final absolute tenperature
(T;) and absolute pressure (P). Calculate the FTIR cell vol une

Vs, i ncluding that of the connecting tubing, as foll ows:

(7)

11. Pr ocedur e.

Refer to Sections 4.6 - 4.11, Sections 5, 6, and 7, and the
appendi ces of the FTIR Protocol.

12.0 Data Analysis and Cal cul ati ons.

a. Data analysis is perforned using appropriate reference
spectra whose concentrations can be verified using CIS spectra.
Various anal ytical prograns are available to relate sanple

absor bance to a concentrati on standard. Cal cul at ed
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concentrations should be verified by anal yzi ng spectral baselines
after mathematically subtracting scaled reference spectra from
the sanple spectra. A full description of the data anal ysis and
cal cul ations may be found in the FTIR Protocol (Sections 4.0,
5.0, 6.0 and appendi ces).

b. Correct the calculated concentrations in sanple spectra for
differences in absorption pathlength between the reference and

sanpl e spectra by:

cal c (8)

wher e:

Ceorr The pathl ength corrected concentration.
Caalc The initial calcul ated concentration (output of the
Mul ti conp program desi gned for the conmpound).

L, = The pathlength associated with the reference spectra.
L, = The pathlength associated with the sanpl e spectra.

T, = The absolute tenperature (K) of the sanple gas.

T, = The absolute gas tenperature (K) at which reference

spectra were recorded.

13. Reporti ng and Recor dkeepi ng.

Al interferogranms used in determ ning source concentration
shall be stored for the period of tine required in the applicable
regul ation. The Adm nistrator has the option of requesting the
I nterferograns recorded during the test in electronic form as
part of the test report.

14. Met hod Per f or nance.
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Refer to the FTIR Protocol. This nethod is self-validating
provided that the results neet the performance specification of
the QA spike in Section 9.0.

15. Pollution Prevention. [Reserved]

16. Wast e Managenent .

Laboratory standards prepared fromthe fornal dehyde and phenol
are handl ed according to the instructions in the materials safety
data sheets (MSDS)

17. Ref er ences.

(1) "Field Validation Test Using Fourier TransformInfrared

(FTIR) Spectronetry To Measure Formal dehyde, Phenol and Met hanol
at a Whol Fiberglass Production Facility." Draft. U S.
Envi ronnmental Protection Agency Report, Entropy, Inc., EPA
Contract No. 68D20163, Wirk Assignnent |-32, Decenber 1994
(docket itemIl-A-13).

(2) "Method 301 - Field Validation of Pollutant Measurenment

Met hods from Various Waste Media," 40 CFR part 63, appendi x A



